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US -CL- CURRENT: 526/23, 71 ; 425/69.1, 4 35/ 91 .1 , 435/ 91 5 , 43R / 91 52 
CLAIMS : 

We claim: 

1. A method of designing a synthetic Bacillus thuringiensis gene to be 
more highly expressed in plants, comprising the steps of: 

analyzing the coding sequence of a gene derived from a Bacillus 
thuringiensis which encodes an insecticidal protein toxin, and 
modifying a portion of said coding sequence to yield a modified 
sequence which contains a greater number of cndnnfl preferred by the 
intended plant host than did said coding sequence. 

2. The method of claim 1 further comprising the step of modifying a 
portion of said coding sequence to eliminate CUUCGG hairpins. 

3. The method of claim 1 further comprising the step of modifying a 
portion of said coding sequence to yield CG and TA doublet avoidance 
indices which more closely resemble those of the intended plant host. 

4. The method of claim 1 further comprising the step of modifying a 
portion of said coding sequence to eliminate plant polyadenylation 
signals . 

5. The method of claim 1 further comprising the step of modifying a 
portion of said coding sequence to eliminate polymerase It termination 
sequences . 

6. The method of claim 1 further comprising the step of modifying a 
portion of said coding sequence to eliminate plant consensus splice 
sites . 

7. The method of claim 1 further comprising the step of modifying a 
portion of said coding sequence to yield a sequence containing a plant 
translation initiation sequence at the 5' end of the coding region. 

8. The method of claim 4, wherein said plant polyadenylation signal is 
selected from the group consisting of AATAAA, AATGAA, AATAAT, AATATT , 
GATAAA, and AATAAG. 

9. The method of claim 5, wherein the polymerase II termination 
sequence is CAN. sub. 7-9 AGTNNAA. 

10. The method of claim 6, wherein the plant consensus splice site is 
selected from the group consisting of 5 ' =AAG : GTAAGT and 

3 ' =TTTT (Pu) TTT (Pu) T (Pu) T (Pu) T (Pu) TGCAG : C . 

11. A method of designing a synthetic Bacillus thuringiensis gene to 
be more highly expressed in plants, comprising the steps of: analyzing 
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CLAIMS : 

We claim: 

1. A process for improving the production of SMC in an E.coli host 
transformed with a DNA sequence coding for SMC and operatively linked 
to a P.sub.L promoter derived from bacteriophage .lambda, comprising 
the steps of replacing a DNA sequence encoding a portion of the 
N-terminal end of .beta . -galactosidase with a degenerate series of DNA 
sequences encoding amino acids 2-6 of SMC; expressing the resulting 
series of hybrid DNA sequences operatively linked to a lac promoter in 
an E.coli host; selecting the particular hybrid DNA sequences that 
enable the optimal production of the hybrid polypeptide; and employing 
those selected DNA sequences that code for the N-terminal portion of 
SMC in the expression of SMC; wherein said selected DNA sequences are 
selected from the group consisting of the DNA inserts of pLC24muSMC 1 
through pLC24muSMC 10. 

2. A DNA sequence encoding SMC produced by a process comprising the 
steps of replacing a DNA sequence encoding a portion of the N-terminal 
end of .beta. -galactosidase with a degenerate series of DNA sequences 
encoding amino acids 2-6 of SMC; expressing the resulting series of 
hybrid DNA sequences operatively linked to a lac promoter in an E.coli 
host; selecting the particular hybrid DNA sequences that enable the 
optimal production of the hybrid polypeptide; and rppl ar-ing a portion 
of a DNA sequence encoding the N-terminal end 3' to the initiation 
codon of SMC with those selected DNA sequences that code for the 
N-terminal portion of SMC; wherein said selected DNA sequences are 
selected from the group consisting of the DNA inserts of pLC24muSMC 1 
through pLC24muSMC 10. 

3. A recombinant DNA molecule, selected from the group consisting of 
pLC24muSMC 1 through pLC24muSMC 10. 

4. An E.coli host transformed by a recombinant DNA molecule according 
to claim 3 . 

5. The transformed host according to claim 4, wherein said host is 
E.coli HB101 (pcIA57) (pLC24muSMC 8) . 
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536/23. 1, 52£/23_5 



CLAIMS : 



What is claimed is: 

1. A synthetic gene encoding a green fluorescent protein, wherein at 
least one non-preferred or less preferred rnrfnn in the natural gene 
encoding said protein has been replaced by a preferred potion encoding 
the same amino acid, said preferred coHon.g being selected from the 
group consisting of gcc, cgc, aac, gac, tgc, cag, ggc, cac, ate, ctg, 
aag, ccc, ttc, age, acc, tac, and gtg, said less preferred roHrmg 
being selected from the group consisting of ggg, att, etc, tec, and 

gtC, said non-preferred codon.g hp-ing all roHrm.g of* Vipy than sa-iH 

preferred codons and said less preferred rodon.g , wherein said 
synthetic gene permits the expression of said green fluorescent 
protein in a mammalian host cell at a level which is at least 110% of 
that expressed by said natural gene in an in vitro mammalian cell 
culture system under identical conditions. 

2. The synthetic gene of claim 1 wherein said synthetic gene permits 
the expression of said green fluorescent protein in a mammalian host 
cell at a level which is at least 150% of that expressed by said 
natural gene in an in vitro mammalian cell culture system under 
identical conditions. 

3 . The synthetic gene of claim 1 wherein said synthetic gene permits 
the expression of said green fluorescent protein in a mammalian host 
cell at a level which is at least 200% of that expressed by said 
natural gene in an in vitro mammalian cell culture system under 
identical conditions. 

4. The synthetic gene of claim 1 wherein said synthetic gene permits 
the expression of said green fluorescent protein in a mammalian host 
cell at a level which is at least 500% of that expressed by said 
natural gene in an in vitro mammalian cell culture system under 
identical conditions. 

5. The synthetic gene of claim 1 wherein said synthetic gene permits 
the expression of said green fluorescent protein in a mammalian host 
cell at a level which is at least ten times that expressed by said 
natural gene in an in vitro mammalian cell culture system under 
identical conditions . 

6. The synthetic gene of claim 1 wherein at least 10% of the rorfon.g in 
said natural gene are non-preferred codon.q . 
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7. The synthetic gene of claim 6 wherein at least 50% of the codons in 
said natural gene are non-preferred codons. 

8. The synthetic gene of claim 1 wherein at least 50% of the 
non-preferred codons and less preferred codons present in said natural 
gene have been replaced by preferred nndnn.g 

9. The synthetic gene of claim 1 wherein at least 90% of the 
non-preferred codons and less preferred r^nn.g present in said natural 
gene have been replaced by preferred cadoris. 

10. A method for preparing a synthetic gene encoding a green 
fluorescent protein, comprising identifying non-preferred and less 
preferred codonFi in the natural gene encoding said protein and 
replacing one or more of said non-preferred and less preferred rnrinna 
with a preferred codon encoding the same amino acid as the replaced 
codon , sa i d preferred codons being selected from the group consisting 
of gcc, cgc, aac, gac, tgc, cag, ggc, cac, ate, ctg, aag, ccc, ttc, 
age, acc, tac, and gtg, said less preferred roHnng being selected from 
the group consisting of ggg, att, etc, tec, and gtc, said 
non-preferred codons being all codnn.g nfhpr t-v^ n B a-M pr^fprrprf nnrinna 
and said less preferred codons, wherein said synthetic gene permits 
the expression of said green fluorescent protein in a mammalian host 
cell at a level which is at least 110% of that expressed by said 
natural gene in an in vitro mammalian cell culture system under 
identical conditions . 

11. The synthetic gene of claim 1 wherein said synthetic gene permits 
the expression of said green fluorescent protein in a mammalian host 
cell at a level which is at least 1000% of that expressed by said 
natural gene in an in vitro mammalian cell culture system under 
identical conditions . 

12. The synthetic gene of claim 1 having the sequence depicted in FIG 
11 (SEQ ID N0:40) . 

13. An expression plasmid comprising the synthetic gene of claim 1. 

14. A mammalian cell- transf ected with the expression plasmid of claim 
13 . 
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CLAIMS : 



We claim: 

1. In the method of constructing a replicable cloning vehicle capable, 
in a microbial organism, of expressing a particular polypeptide of 
known amino acid sequence wherein a gene coding for the polypeptide is 
inserted into a cloning vehicle and placed under the control of an 
expression promoter, the improvement which comprises: 

(a) obtaining by reverse transcription from messenger RNA a first gene 
fragment for an expression product other than said polypeptide, which 
fragment comprises at least a portion of the coding sequence for said 
polypeptide; 

(b) where the first fragment comprises protein-encoding podon.g for 
amino acid sequences other than those contained in said polypeptide, 
eliminating the same while retaining at least a substantial portion of 
said coding sequence, the resulting fragment nevertheless coding for 
an expression product other than said polypeptide; 

the product of step (a) or, where required, step (b) being a fragment 
encoding less than all of the amino acid sequence of said polypeptide; 

(c) providing by organic synthesis one or more synthetic non-reverse 
transcript -gene fragments encoding the remainder of the amino acid 
sequence of said polypeptide, at least one of said fragments coding 
for the amino- terminal portion of the polypeptide; and 

(d) deploying the synthetic gene fragment (s) of step (c) and that 
produced in step (a) or (b) , as the case may be, in a replicable 
cloning vehicle in proper reading phase relative to one another and 
under the control of an expression promoter; 

whereby a replicable cloning vehicle capable of expressing the amino 
acid sequence of said polypeptide is formed. 

2. The method of claim 1 wherein the cloning vehicle of step (d) is a 
bacterial plasmid. 

3 . The method of claim 2 wherein the synthetic fragment encoding the 
amino- terminal portion of the polypeptide additionally codes for 
expression of a specifically cleavable amino acid sequence, and 
wherein the fragments are deployed downstream from and in reading 
phase with expressed protein- encoding condons, whereby the conjugated 
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plasmid expression product may be specifically cleaved to yield the 
polypeptide . 

4 . The method of claim 2 wherein the amino acid sequence of the 
polypeptide is expressable unaccompanied by extraneous protein. 

5. The method of claim 4 wherein the fragment of step (a) comprises at 
least a majority of the coding sequence for said polypeptide. 

6. The method of claim 2 wherein a synthetic fragment and an mRNA 
transcript fragment are ligated to one another before their deployment 
in the cloning vehicle, and wherein the opposite ends of the fragment 
and of the transcript are variously single stranded or blunt so as to 
ensure ligation of the two fragments in the proper order for 
expression of said polypeptide. 

7. The method of claim 5 wherein the polypeptide is human growth 
hormone, and wherein the first fragment comprises protein-encoding 
corions for amino acid sequences other than those in human growth 
hormone, and wherein elimination step (b) yields the Hae III 
restriction enzyme fragment of the first fragment. 

8. The method of claim 7 wherein step (b) includes digestion of the 
Hae III fragment with a different restriction enzyme, cleaving away 
codons for untransulated messenger RNA and simultaneously providing a 
single- stranded terminus at one end of the resulting fragment. 

9 . The method of claim 8 wherein the second restriction enzyme is Xma 
I . 

10. A method according to claim 1 wherein the polypeptide is human 
growth hormone and wherein the nndnns for amino acids 1-24 thereof 
essentially as depicted in FIG. 1. 

11. A method according to claim 4 wherein the polypeptide is human 
growth hormone and wherein the nndnns for amino acids 1-24 thereof 
essentially as depicted in FIG. 1. 

12 . A method according to claim 7 wherein the c.ndnna for amino acids 
1-24 are essentially as depicted in FIG. 1. 
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